The effects of altered metabolism (hypothyroidism) on muscle repair in the mdx dystrophic mouse.
After dystrophic damage, the limb muscles of the mdx mouse recover very effectively compared to muscles in Duchenne muscular dystrophy (DMD) patients. Since thyroid hormone is required for muscle development and integrity, we examined whether a deficiency of the hormone, induced by 0.05% propylthiouracil (PTU) in drinking water over 8 weeks, would be deleterious to the myogenesis and muscle repair in control and mdx mice. Measured metabolic and growth parameters confirmed hypothyroidism in PTU-treated mice. Histological and morphometric techniques were used to study myogenesis and the repair of the tibialis anterior muscle (TA) after crush injury in mdx mice and their nondystrophic controls (C57B1/10ScSn). After 8 weeks, PTU-treated TA from mdx mice had larger crush sites and lower myotube density than TA in untreated mdx mice. In unoperated mdx TA, there was a larger proportionate area of active dystrophy and smaller fiber diameter in PUT-treated than in untreated mdx TA, which suggested that PTU increased the activity of dystrophy as well. In contrast, in control TA neither the regeneration of myotubes or fiber diameter were affected significantly by PTU. Therefore, these results suggest that mdx muscle regeneration is more affected by hypothyroidism than normal muscle repair. This may be due to the larger pool of muscle precursors in mdx than control muscle, and a possible impairment of precursor cell proliferation or fusion during myotube formation.